II.

General Information

CAS Number:

Common Name:

Physicochemical Data

A. Melting Point

Test Substance
Identity:

Remarks:

Method
Method:
Remarks:

Results

Melting Point Value:

Remarks:

Reference

Other

201-15653

104-38-1
Hydroquinone bis(2-hydroxyethyl)ether

Hydroquinone bis (2-hydroxyethyl) ether (CAS RN
104-38-1)
None 2

Calculated value
None

101.5-102.3°C -
None

Pirrung, M. C. and D. S. Nunn. 1996. Tetrahedron,
CODEN: TETRAB, 52 (16): 5707-5738. BABS-
6023959.
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B. Boiling Point

Test Substance
| dentity:

Remarks:
Method
Method:
Remarks:
Results
Bailing Point Vaue
Remarks:

Reference

Other

Hydroquinone bis (2- hydroxyethyl) ether (CAS RN
104-38-1)
None

Egimation
Adapted from Stein & Brown method

343.86°C
None

MPBPWIN v1.40 (EPl Suite™ v.3.10).
Downloadable at
http://mww.epa.gov/oppt/exposure/docsepisuited..
htm ©2000 U.S. Environmental Protection Agency.
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C. Vapor Pressure

Test Substance
| dentity:

Purity:
Remarks:

Method
Method:
Remarks:

Results
Vapor Pressure
Vdue
Remarks

Reference

Hydroquinone bis (2- hydroxyethyl) ether (CAS RN
104-38-1)

98 %

None

OECD TG 104
Three saturator columns were prepared by mixing
crushed glass and HQEE in an gpproximate ratio of
1:2. The mixture was then added to the saturator
columns, the columns were atached in seriesto the
gas flow and thenplaced in an oven adjusted to
approximately 45° C, 50° C, or 60° C, and the flow
of nitrogen was adjusted to approximately 1.0
mL/minute. The nitrogen flow through the columns
was continued for 14 to 26 hours. The post column
flow was scrubbed through gas wash bottles filled
with 100 mL of HPLC grade water. Water from the
gas wash bottles was then andyzed for HQEE.
Vapor pressure was ca culated according to the
formula p = (W/V) (RT/M,),
where: p = vapor pressure in Pa

W = mass of adsorbed test substanceing

V = volume of saturated gasin nt*

R = universa molar gas congtant (8.206 x

10° nPam/mol K)

T =temperature in K

M, = relaive molecular mass (198 g/mol)

< 0.0034 mmHg at 60° C and below.
None

Ward, T. J, C. C. Rondon and R. L. Boeri. 2004.
HQEE [Hydroquinone bis (2- hydroxyethyl) ether]:
Vapor Pressure Curve (Gas Saturation Method). T.
R. Wilbury Labs, Inc., Marblehead, MA. Study
Number 2680-AR.
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D. Partition Coefficient

Test Substance
| dentity: Hydroquinone bis (2- hydroxyethyl) ether (CAS RN
104-38-1)
Remarks: None
M ethod
Method: Egtimation
Remarks. None
Results
Kow: 0.61
Remarks: None
Reference KOWWIN v.1.66. (EPI Suite™ v.3.10).
Downloadable at
http://www.epa.gov/oppt/exposure/docs/episuited.h
tm ©2000 U.S. Environmenta Protection Agency.
Other
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E. Water Solubility

Test Substance
| dentity:

Remarks:
Method

Method:

Remarks:
Results

Vdue

Temperature:
Remarks:

Reference

Other

Hydroquinone bis (2- hydroxyethyl) ether (CAS RN
104-38-1)
None

Cdculated vdue
None

11,695 myg/l
25°C
None

Molyneux, P. and S. Vekavakayanondha. 1986. J.
Chem. Soc. Faraday Trans. 1. Vol. 82: 291-318.
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[11. Environmental Fate Endpoints

A. Photodegradation

Test Substance
| dentity:
Remarks:
Method
Method:
Test type:
Remarks:
Results
Hydroxyl radicas
reaction:
OH Rate
Congant:
Hdf-life
Temperature:
Ozone reaction:
Remarks:
Conclusions
Reference
Other

Hydroquinone bis (2- hydroxyethyl) ether (CAS RN
104-38-1)
None

Edimation
Atmospheric oxidation
None

40.9385 x 1012 cm/molecule-sec

0.261 days (12-hr day; 1.5 x 10° OH/cn?®
25°C

No ozone reaction estimation was noted.
None

The materid is expected to rgpidly degrade in the
atmosphere.

AopWin v1.90. (EPl Suite™ v.3.10). Downloadable
at
http://ww.epa.gov/oppt/exposure/docs/episuitedl.h
tm ©2000 U.S. Environmenta Protection Agency.

16



B. Stability in Water

Test Substance
| dentity:

Purity:
Remarks:

M ethods

Method:
Type:
GLP:
Year:
Remarks.

Hydroquinone bis (2- hydroxyethyl) ether (CAS RN
104-38-1)

> 99%

None

OECD TG-111

Hydrolyss as afunction of pH

Yes

2003

Hydrolyss of HQEE was determined at 3 different
pH values,; 4.0, 7.0 and 9.0. The pH 4 solution was
prepared as a0.01 M sodium acetate buffer. It was
prepared by weighing 0.82 grams of anhydrous
sodium acetete into al liter volumetric flask and
adding 900 mL of didtilled water. The pH was
adjusted to 4.0 with concentrated acetic acid and
diluted to the mark with digtilled water. pH 7.0
solution was prepared as a 0.01 M phosphate buffer.
It was prepared using 1.4 grams of potassum
phosphate monobasic crystd per liter of solution.
The pH was adjusted to 7.0 with 1 N sodium
hydroxide and/or hydrochloric acid and diluted to
the mark with digtilled water. pH 9.0 solution was
prepared as a0.025 M sodium borate buffer. It was
prepared by weighing 9.5 grams of sodium borate
decahydrate into a 1 liter volumetric flask and
adding 900 mL of digtilled water. The pH was
adjusted to 9.0 with sodium hydroxide and/or
hydrochloric acid and diluted to the mark with
digtilled water. The buffers were autoclaved prior

to use in order to remove any microbes and oxygen
from the solutions. A priminary test was
conducted to determine the saturation concentration
of the test materia. It was determined to be 5,120
mg/l. For the main study the concentration of

HQEE was 28 mg/l, which islessthan the
gpproximate haf- saturation concentration and less
than 0.01 M based on a molecular weight of 198.
At each pH, 500 ml of test solution was subdivided
into 33 vessdls each containing 14 ml. The vesss
weretightly capped, wragpped in duminum fail to

17



Results

exclude light, and incubated at 50 + 1° C in awater
bath. Three vessals were taken at each time point
(0,0.5,1.0,1.5,3.25, 3.75, 24, 48, 72, 96, and 120
hours) and analyzed for the test substance.
Appropriate controls were used as blanks for
andyss.

At pH 4, 7, and 9 the average measured
concentration of the test article after 5 days
residencein water at 50° C was 27.6, 29.1, and 29.2
mg/l, respectively. The datafor dl time pointsis
presented in table 1. Each vaueisthemean £
standard deviation of 3 replicates.

Table 1. Measured
Concentration of HQEE (mg/l)

Time pH
(hours)
4.0 7.0 9.0

0 28.4+0.1 28.2+0.3 28.2+0.5

0.5 285+03 28.2+0.3 28.6+0.3

1.0 28.4+0.2 285+05 28.7+0.4

15 28.3+0.1 285+05 28.7+0.5

325 28501 28.7+0.2 28.2+0.1

375 285+0.1 28.2+04 28.5+0.5

24 28.3+t0.2 28.3+0.1 28.5+0.2

48 28.4+0.1 28.7x0.2 28.7+0.4

72 28.0+0.2 28.7+0.3 28.7+0.3

96 27.9+0.2 29.0+18 28.6+0.3

120 27.6£0.3 29.1+04 29.2+0.4
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Conclusions

Data Quality
Rdigbility:
Remarks:

References

Other

HQEE is consdered to be hydrolyticaly stable
(t2 > 1 year) based on the recovery of > 90 % of
the test article from 5 day old samplesin water
buffered to pH 4, 7, or 9.

1A
Rdiable without regtrictions, Guiddine study
(OECD TG-111).

Ward, T. J, C. C. Rondon, and R. L. Boeri. 2003.
HQEE [Hydroquinone bis(2-Hydroxyethyl)Ether],
CAS # 104-38-1: Hydrolyss as a Function of pH.
T. R. Wilbury Laboratories, Inc. Study Number
2565-AR. Marblehead, MA.
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C. Biodegradation —Entry 1 of 2

Test Substance
| dentity:

Purity:
Remarks:

Method
Method:

Test type:

GLP:

Year:
Contact time:
Inoculum:

Remarks:

Results
Degradation %:

Hydroquinone bis (2- hydroxyethyl) ether (CAS RN
104-38-1)

98 %

None

OECD TG-301B

Determination of ready biodegradability usng the
modified Sturm test.

Yes

2004

28 days

Microorganisms obtained from fresh activated
dudge obtained from the municipa waste trestment
facility a Newburyport, MA.

Six test vessels (2.5 L amber glass bottles) were
used for the test — 2 for inoculated basd sdts
medium (BSM) (blank), 1 for the pogtive control
(sodium benzoate), 1 for the toxicity cortrol and 2
for the inoculated replicate test solution. Each test
vessd wasfilled with 1,235 mL of BSM and 15 mL
of activated dudge supernatant inoculum. This
mixture was aerated for gpproximately 24 hours to
purge the system of carbon dioxide. Thetest
substance was tested at 10 mg/L tota carbon. The
pH of the solution was 7.5. After mixing, the
solution was added to the test vessel. Thefind
volumein each test vessd was 1,500 mL. The test
was performed at atarget temperature range of 22 +
2° C. The CO; produced was captured using
absorber bottles containing Ba(OH), connected in
seriesto the exit air line of each vessd.

The positive control yielded 93 % of the theoretica
CO,, demondtrating the adequacy of the inocuum
and the toxicity control dlowed 43 %
biodegradation after 14 days and 48 % after 28
days, indicating that HQEE was nat inhibitory to
the activated dudge at the tested concentration.
Following a 28-day exposure to the activated
dudge, only 9 % of the HQEE was biodegraded.

20



Clasgficaion:

Kinetic;

These resultsindicate that HQEE is not readily
biodegradable under these test conditions.

Degradation Rate (%)
Sampletime (day) Test Article Pogtive Control
2 5.8 39.2
5 6.2 71.0
7 7.8 80.2
9 1.7 84.6
12 75 87.8
16 1.7 89.8
19 8.1 914
23 7.2 92.2
26 8.0 92.0
27 8.4 92.2
28 9.0 92.8

The test article is not readily biodegradable under
the definition of thistest.
Not stated

Breakdown products. Not stated

Remarks:

Conclusions

Data Quality
Rdigbility:
Remarks:

Reference

The positive control had a dissolved organ carbon
remova exceeding 90% within 28 days. This
fulfills the requirements of avalid te<t.

The results indicate thet the test materid is not
readily biodegradable under the conditions of this
test.

1A
Rdiable without redtrictions, Guiddine study
(OECD TG-301B).

Boeri, R.L.and T. J. Ward. 2004. Hydroquinone
bis(2- hydroxyethyl)ether: Determingtion of the
Ready Biodegradability (Biotic Degradation) Using
the CO, Evolution Test (Modified Sturm). T.R.
Wilbury Laboratories, Inc., Marblehead, MA.
Report # 2682-AR.
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Biodegradation — Entry 2 of 2

Test Substance
| dentity:

Purity:
Remarks:

Method
Method:

Test type:

GLP:

Year:
Contact time:
Inoculum:

Remarks:

Results
Degradation %:

Hydroquinone bis (2- hydroxyethyl) ether (CAS RN
104-38-1)

> 99.9%

None

OECD TG-302B

Zahn-WellendEMPA test for inherent
biodegradability.

Yes

1995

28 days

Microorganisms obtained from mixed liquor
suspended solids from Van Lare Waste Water
Treatment Plant, Rochester, NY.

The test article solution (500 ml) was prepared in
duplicate using 2-L Erlenmeyer flasks. The positive
control solution (sodium benzoate) was prepared
usng asngle Erlenmeyer flask. Thetheoreticd
concentration of test article and positive control was
50 mg DOC/L. Another flask served as a blank
control. The vehicle was minera nutrient solution.
The incubation temperature was 21-22° C. All
vessdls were inoculated with 100 ml of the
inoculum to achieve 0.2 — 1.0 g/L of suspended
solidsin thefind test solution. The DOC, pH and
dissolved oxygen were determined on days 1, 4, 6,
8, 11, 15, 18, 22, 25, 27 and 28. DOC
concentrations were determined in triplicate using a
Dohrmann DC-180 Carbon Andyzer. The
ingrument was cdibrated usng a 10 ppm organic
carbon standard. The DOC concentrations were
determined to nearest 0.1 mg/L and expressed as the
arithmetic mean.

The gtarting DOC concentration of the test article
solutions A and B and the positive control was 40.8
ppm, 42.6 ppm and 41.2 ppm, respectively. On day
28, DOC concentration for test article solutions A
and B and the positive control was 1.0 ppm, 1.3
ppm and 3.4 ppm, respectively. These values

22



represent aloss of 97 % DOC for the test article and
92 % DOC for the positive control.

Degradation Rate (%)
Sampletime (day) Test Article Positive Control
1 16 96
4 1 87
6 3 68
8 0 105
11 11 102
15 65 99
18 97 99
22 95 96
25 101 87
27 101 99
28 97 92
Classfication: The test article is inherently biodegradable under
the definition of thistest.
Kindtic: Not stated
Breakdown products. Not stated
Remarks: The positive control had a DOC removal exceeding

70% within 14 days. Thisfulfills the requirements
of avalidtest. No protocol deviations were noted.

Conclusions The resultsindicate that the test materid undergoes
rapid biodegradation and would not be expected to
be peragtent in the environment.

Data Quality
Rdiahility: 1A
Remarks: Rdiable without redtrictions, Guiddine study
(OECD TG-302B).

Reference Lawrence, D. L. and C. J. Ruffing. 1995.
Determination of Inherent Biodegradability (Bictic
Degradation) Using the Zahn-WellensdEMPA Test.
Environmenta Sciences Section, Hedthand
Environment Laboratories, Eastman Kodak
Company, Rochester, NY. Study No. EN-111-
023646-1.

Other
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D. Transport between Environmental Compartments (Fugacity)

Test Substance
| dentity:

Remarks:

M ethod
Method:
Modd:
Remarks.

Results
Egtimated digtribution
and media
concentration:

Remarks:

Hydroquinone bis (2- hydroxyethyl) ether (CAS RN
104-38-1)

None
Edtimation
Levd 1l Fugacity Model
None
Mass Hdf-Life Emissons
Amount (%) (hr) (kg/hr)
Air 0.000415 6.27 1000
Water 437 360 1000
Soil 56.2 360 1000
Sediment 0.0754 144x10° O

Input values.
- Molecular weight — 198.22
Vapor pressure — 0.0034 mmHg
Mdlting point — 102°C
Henry’sLC — 1.29e-011 atm-nr/mole
Bailing point — 343°C
Water solubility — 11,690 mg/l
Log Kow—0.61
Soil Koe — 1.67

Reference  Levd Il Fugacity Modd. (EPI Suite™ v.3.10). Downloadable at
http://Mmww.epa.gov/oppt/exposure/docs/epi suited

.htm ©2000 U.S. Environmenta Protection Agency.

Other
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V. Ecotoxicity

A. Acute Toxicity to Fish

Test Substance
| dentity:

Purity:
Remarks:

M ethod
Method:
Test type:
GLP:
Year:
Specied/dran:
Andyticd
monitoring:

Exposure period:
Statigtical methods:

Remarks:

Hydroquinone bis (2- hydroxyethyl) ether (CAS RN
104-38-1)

>99.9% initid and 99.9% find, usng gas
chromatography with flame ionization detection
None

OECD TG-203

Acute getic

Yes

1995

Fathead minnow (Pimephales promelas)

The concentration of the test substance was
determined andyticaly usng high performance
liquid chromatography with an ultraviolet detector.
The test substance was measured at study time 0
and 96 hours.

96 hours

The LCsp and 95 % confidence level & various time
points (24, 48, 72, and 96 hours) during the study
were determined using the following three
approaches. nonlinear interpolation, moving
average method and probit method.

The test organisms were exposed to 5 andyticaly
determined concentrations that ranged from 86 to
1044.2 mg test article/l of water. The aquatic test
was performed in seamless Pyrex glass 30.5 cm
cuboida chromatography jars, each containing 20 L
of exposure olution. Thelight/dark cycle of the
photoperiod was 16 hours on/8 hours off with a 20
minute trangtion period. The temperaturein al test
vessals remained at 20 + 1° C during thetest. The
pH and oxygen ranged from 8.0 to 8.6 and 8.6 to
9.2 mg/l, respectively. Observations for mortaity
and sgns of stress were made during the sudy at 0,
2.5, 24, 48, 72 and 96 hours. After the
measurements for physical parameters were
performed at time O, the minnows were placed into
each of the replicate test article concentration
vessds and replicate control vessals. They were
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Results
Andytica
concentrations:

Mortdity:

Vdues

Remarks:
Data Quality

Rdiahility:

Remarks:

gpproximately 37 days old at the sart of testing.
Two replicates were used for each concentration
with 10 minnows per vessd for atotal of 20 fish per
concentration. All organismsfor thistest were
acclimated to the diluent water prior to the test snce
the same filtered-treated-tempered water and
filtered, compressed air used for al [aboratory
water/aeration processes during the test were
supplied continuoudy to the stainless sted rearing
tanks. All organisms used in thistest were
maintained in thiswater for a least two weeks
before being exposed to the test article.

Mean of values determined a 0 and 96 hours of test
Control — no tet article detected
86 mg/l, 168.3 mg/l, 312.8 mg/l, 570.4 mg/l and
1044.2 mg/l.
Percent Mortality
Concentration (mg/l) Time (hours)
25 24 48 72 96

Control 0 0 0 0 0
86 0 0 0 0 0
168.3 0 0 0 0 0
3128 0 5 5 5 5
570.4 0 0 0 0 0
1044.2 0 0 0 0 0
L Cso (95% confidence limits) (mg/l)

24-hr 48-hr 72-hr 96-hr
>1043.7 >1043.7 >1043.7 >1043.7
NOEC (mg/l)

24-hr 48-hr 72-hr 96-hr
>1043.7 >1043.7 >1043.7 >1043.7
None
1A

Rdiable without redtrictions, Guiddine study
(OECD 203).
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Reference

Other

Lawrence, D. L. and M. P. Hirsch. An Acute
Aquatic Effects Test with the Fathead Minnow,
Pimephal es promelas using Hydroquinone bis (2-
Hydroxyethyl) Ether. Eastman Kodak Company,
Rochester, NY. Study No. EN-430-023646- 1,
HAEL No. 94-0220. 1995.
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B. Acute Toxicity to Invertebrates

Test Substance
| dentity:

Purity:

M ethod
Method:
Type:
GLP:
Year:
Specieddrain:
Andyticd
monitoring:

Exposure period:
Statigtical methods:

Remarks

Hydroquinone bis (2- hydroxyethyl) ether (CAS RN
104-38-1)

>099.9% initid and 99.9% find, usng gas
chromatography with a flame ionization detector

OECD TG-202

Acute getic

Yes

1995

Water flea (Daphnia magna)

The concentration of the test substance was
determined andyticaly usng high performance
liquid chromatography with ultra violet detection.
The test substance was measured at study time 0
and 48 hours.

48 hours

The LCsp and 95 % confidence leve & various time
points (24 and 48 hours) during the study were
determined using the following three gpproaches.
non-linear interpolation, moving average method
and probit method.

The test organisms were exposed to 5 andyticaly
determined concentrations that ranged from 100.2
t0 992.9 mg test article/l of water. The aguatic test
was performed in 250-ml Pyrex glass beskers. The
light/dark cycle of the photoperiod was 16 hours
on/8 hours off with a 20 minute transtion period.
The temperaturein al test vessdlsremained a 21° C
during thetest. The pH and oxygen ranged from
8.1t0 8.3 and 8.4 to 8.9 mg/l, respectively.
Obsarvations sgns of immobility and stresswere
made during the study at 0, 6, 24 and 48 hours.
After the measurements for physicd parameters
were performed at time O, neonate daphnids were
placed into each of the replicate test article
concentration vessals and replicate control vessals.
Two replicates were used for each concentration
with 10 daphnids per vessdl for atotal of 20
organisms per concentration. All daphnids for this
test were acclimated to the diluent water prior to the
test since the same filtered-treated-tempered water
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Results
Andytica
concentrations:

Immohbility:

Vaues,

Data Quality
Rdiability
(Klimisch):
Remarks:

Reference

Other

and filtered, compressed air used for dl laboratory
water/aeration processes during the test were
supplied continuoudy to the stainless sted rearing
tanks. All organisms used in thistest were
maintained in this water for & least two weeks
before being exposed to the test article.

Mean of vaues determined at 0 and 48 hours of test
Control — no test article detected

100.2 mg/l, 188.1 mg/l, 325.5 mg/l, 553.5 mg/l and
992.9 myg/l

Percent Immobile

Concentration (mg/l) Time (hours)
0 6 24 48

Control 0 0 0 0
100.2 0 0 5 15
188.1 0 0 0 40
325.5 0 0 0 0
553.5 0 0 0 20
992.9 0 0 0 25
ECs0 (95% confidence limits) (mg/l)
24-hr 48-hr
>092.9 >100.2
NOEC (mg/l)
24-hr 48-hr
992.9 100.2
1A

Rdiable without restrictions; Guiddine study
(OECD TG-202).

Lawrence, D. L. and M. P. Hirsch. An Acute
Aquatic Effects Test with the Daphnid, Daphnia
magna using Hydroquinone bis (2-Hydroxyethyl)
Ether. Eastman Kodak Company, Rochester, NY .
Study No. EN-431-023646-1; HAEL No. 94-0220.
1995.
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Acute Toxicity to Aquatic Plants (Algae)

Test Substance
| dentity:

Purity:
Remarks:

Method
Method:
Test type:
GLP:
Year:
Species/Strain
Supplier:

Hydroquinone bis (2- hydroxyethyl) ether (CAS RN
104-38-1)

98 %
None

OECD TG 201

Acute gatic

Yes

2004

Selenastreum capricornutum/UTEX 1648
Culture collection of agae from University of

Texas

Andyticd monitoring:Yes

Exposure period:
Statistica methods:

Remarks:

72 hours
Weighted least squares non-linear regression and
one-way andyds of variance.

Algee were digtributed among six replicates of the
control and 3 replicates of each test concentration.
Nominal concentrations of HQEE were 65, 130,
250, 500, and 1000 mg/L. Anayticaly measured
mean concentrations were 63, 130, 250, 500, and
970 mg/L. Haskswere inoculated with
gpproximately 10,000 cdls/mL and capped with
inverted glass beakers. A 24-hour light and O-hour
dark photoperiod was automaticaly maintained
with cool-white fluorescent lights that provided a
light intendity of gpproximately 380 to 390
footcandles. The number of cellsmL in each test
vesse and the occurrence of relative size
differences, unusud cdl shapes, colors,
flocculations, adherence of cdlsto test containers,
or aggregation of cells was determined visudly by
means of direct microscopic examination at 24, 48
and 72 hours. Temperature of the incubator (24 +
2° C) was measured and recorded daily. The pH
(7.5+0.1) of test solutions was measured and
recorded in each test solution prior to distribution to
the test vessals at the start of the test and in each test
vess at the end of the test.
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Results

ECso (72-hour):

Remarks:

Conclusions

Data Quality
Rdiahility:
Remarks:

Reference

Other

Average specific growth rate— >970 mg/L
Number of cdlsmL — 820 mg/L

The 72-hour NOEC is 250 mg/L when determined
using the number of cellsmL and 500 mg/L when
cdculated using the average specific growth rate.
The cellsgrew well at dl concentrations except for
970 mg/L.. At the top concentration, HQEE was
agigatic rether than dgicidd.

HQEE exhibits low acute toxicity to dgee.

1A
Rdiable without regtriction; OECD guiddine study

Boeri, R. L.and T. J. Ward. 2004. Hydroquinone
bi(2-hydroxyethyl)ether: Growth and
Reproduction Toxicity Test with the Freshwater
Alga, Selenastrum capricornutum. T.R. Wilbury
Laboratories, Inc., Marblehead, MA. Report #
2681-AR.
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V. Mammalian Toxicity

A. AcuteToxicity —Entry 1 of 2

Test Substance
| dentity:

Purity:
Remarks.

Method
Method/guideline
followed:

Type:

GLP:

Year:
Species/Strain:
Sex:

Number of animag
sex/dose:
Vehide

Route of
adminigtration:
Remarks

Results
Vdue
Mortdity rate:
Remarks.

Conclusons
Remarks:

Data Quality
Rdiahility:
Remarks:

Hydroquinone bis (2- hydroxyethyl) ether (CAS RN
104-38-1)

Not stated

None

Not stated

Ord toxicity

Yes

1989

Rat/Crl:CD (SD)BR
MdeFemde

5
0.5% agueous guar gum

Ord (gavage)

One group of 10 rats (5M, 5F) was administered the
test substance (25 % concentration in vehicle) a a
dose of 5 g/kg. Anima weight was 182-197 g for
males and 164-173 g for femdes. Animaswere
observed for mortdity and clinical sgnsfor 15

days.

LDsp is greater than 5 g/kg

No mortdity

All animals gppeared norma with no incidence of
dinica 9gnsof toxicity. All animas gained weight
normaly. No trestment-related changes were noted
a necropsy from gross pathologica examination.

The acute ord LDs is greater than 5 g/kg.

2D

The study isreliable with restrictions. Data gppear
solid, but report lacks details consstent with a
guiddine study.
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Reference Shepard, K. P. 1989. Acute toxicity of HQEE.
Hedth and Environment Laboratories, Eastman

Kodak Company, Rochester, NY. HAEL No. 89-
0126.

Other
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Acute Toxicity — Entry 2 of 2

Test Substance
| dentity:

Purity:
Remarks:

Method
Method/guideline
followed:

Type:

GLP:

Year:
SpeciedStrain:
Sex:

Number of animad/
Sex/dose:
Vehide

Route of
adminigration:
Remarks.

Results
Vdue
Mortality rate:
Remarks:

Conclusions
Remarks:

Hydroquinone bis (2- hydroxyethyl) ether (CAS RN
104-38-1)

Not stated

None

Not stated

Dermd toxicity

Yes

1989

Rat/Crl:CD (SD)BR
MdeFemde

5
Water. Test article was moistened with the vehicle.

Derma

One group of 10 rats (5M,5F) was administered the
test substance (solid material moistened with water)
at adoseof 2 g/kg. Thetest article was gpplied to
the skin following hair remova with an eectric
clipper. An occlusve wrap was used to hold the
test materia againg the skin for 24 hours. At the
end of exposure, residua test material was washed
off with water. Anima weight was 187-197 g for
males and 169-191 g for femdes. Animaswere
observed for mortdity and clinica sgnsfor 14

days.

LDso is grester than 2 g/kg.

No mortdity

All animas gppeared normd with no incidence of
dinicd ggnsof toxiaty. All animals gained weight
normaly. No trestment-related changes were noted
at necropsy from gross pathologica examination.

The acute derma LDsg is greater than 2 g/kg.



Data Quality
Rdiability

(Klimisch):

Remarks:

Reference

Other

2D

The study isreliable with restrictions. Data appear
solid, but report lacks detalls consistent with a
guiddine sudy.

Shepard, K. P. 1989. Acute toxicity of HQEE.
Hedth and Environment Laboratories, Eastman
Kodak Company, Rochester, NY. HAEL No. 89-
0126.

35



B. Genetic Toxicity In Vitro

Test Substance
| dentity:

Purity:
Remarks:

Method
Method:

Type:

Test sysem:
GLP:

Year:
Species/Strain:

Metabolic activation:

Concentrations
tested:

Remarks

Hydroquinone bis (2- hydroxyethyl) ether (CAS RN
104-38-1)

98%
None

OECD TG 471 — Bacterid Point Mutation Assay
usng Salmonella typhimurium and Escherichia coli
Reverse mutation assay

Bacteria

Yes

2004

Salmonella typhimuriunyTA 1535, TA1537, TA100
and TA98 and Escherichia coli WP2uvrA

9000 g (S9) liver homogenate from Arochlor 1254-
induced mae F344 rats.

17, 50, 167, 500, 1667, and 5000 ny/plate with and
without SO

Vehicle control — DM SO

Positive controls — 2-aminoanthracene, N-ethyl-N-
nitro-N - nitrosoguanidine, sodium azide, 2-
nitrofluorene, and 9-aminoacridine.

The test procedures are based on the method by
Ameset d. (1975) (in reference list of cited study).
Two independent tests were conducted on agar
plates in the presence and absence of S-9 fraction.
Concurrent positive controls demonsirated the
sengtivity of the assay and the metabolizing
cagpability of the SO mix. Samples of each strain
were grown by culturing for 16 hours a 37° Cin
nutrient broth. These cultures were kept for up to 4
days at 4° C to alow relevant checks to be
performed but fresh cultures were used for the
experiments. In the course of testing, 2 methods of
treatment were performed to extend the range of
conditionswithin the assay. The tests performed
were the Direct Plate method and the Pre-incubetion
method. In the Direct Plate method volumes of soft
agar were dipensed into small geriletubes. The
solvent or test solution was added last. The tube
contents were mixed andpoured onto minimal
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Results
Reallt:

Cytotoxic
Concentration:

Genotoxic effects.
Remarks:

Conclusions
Remarks:

Data Quality
Rdigbility:
Remarks:

Reference

Other

medium plates. When the soft agar had s&t, the
plates were inverted and incubated at 37° C for 2 or
3 days. Inthe Pre-incubation method volumes of

SO mix or 0.05 M phosphate buffer, pH 7.4 were
dispensed into small Seriletubes. Thiswas
followed by 0.1 ml of bacteria per tube and the
solvent or test solution.  The tube tops were then
screwed on tightly and the tubes placed in a shaking
incubator at 37° C for 20 minutes. The tube tops
were removed and 2 ml of soft agar added to each
tube. The tube contents were mixed and then
poured onto agar plates, as above. After incubation,
the colonies were counted and data captured
eectronicaly using a vadidated software system.

The plates were dso examined for precipitates and
microscopicaly for microcolony growth.

HQEE is not mutagenic to Salmonella
typhimurium/TA 1535, TA1537, TA100 and TA98
and Escherichia coli.

None. No toxicity was observed a any
concentration.

Negative with and without metabolic activation.
None

HQEE is not mutagenic to bacteriain this assay.

1A
Rdiable without retriction; guiddine sudy (OECD
TG 471).

Blackstock, C. 2004. Hydroquinone bis (2-
hydroxyethyl) Ether: Tegting for Mutagenic
Activity with Salmonella typhimuriun/TA 1535,
TA1537, TA100 and TA98 and Escherichia coli
WPuUvrA. Inveresk Research, Tranent, Scotland.
Report Number 23825.
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Genetic Toxicity In Vivo

Test Substance

| dentity:

Purity:
Remarks:

M ethod

Method/guideline
followed:

Test type:

GLP:

Species.

Strain:

Number and sex:

Route of
adminigration:
Duration of test:
Doslevd:

Exposure period:

Remarks:

Hydroquinone bis (2- hydroxyethyl) ether (CAS RN
104-38-1)

98 %

None

OECD TG-474

In vivo Mouse Micronucleus Test

Yes

Mouse

CD-1

5 madesand 5 femdesin vehicle control (0.5 %
carboxymethylcdlulose) group; 10 maesand 10
femdesin treetment group; 5 maesin the postive
control (cyclophosphamide) group. Weight range at
the start of the study for maes and femaes was 26-
35 g and 21-26 g, respectively. Age ranged from 6-
7 weeks.

Ord gavage

2 days

2000 mg/kg. A dose range finding study was
conducted using dose levels of 50, 125, 350, 800, or
2000 mg/kg. No adverse reactions or anima deaths
occurred at any dose level. 2000 mg/kg isthe
highest dose routingdly used in thisassay. Thus, this
test was conducted as alimit test.

24 hours — mice were dosed at 0 hour and 24 hours
with bone marrow samples taken 24 hours after the
second dose.

The tet article was dissolved in the vehicle and
dosed a avolume of 10 mL/kg body weight. The
positive control was administered at a dose of 50
mg/kg. The animdswere weighed immediatdy
before each dose. Food was available ad libitum
except 2-4 hour period prior to dosing and 1-2 hours
post-dose. Water was available ad libitum.
Following animad sacrifice 1 femur from each

mouse was dissected and freed of adherent tissue.

A smdl hole was made in the neck of each femur
and the marrow flushed into a centrifuge tube
containing an appropriate buffer solution. Routine
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Results
Remarks:

Conclusions
Remarks:

Data Quality

Rdliability:

Remarks;

tissue culture antibiotics were included to prevent
microbia growth. Tubeswere centrifuged and all
but afew drops of fluid discarded. The cellswere
then resuspended. A drop of the bone marrow
suspension was placed a one end of thedideand a
smear made. Two dideswere prepared from each
animd. A minimum of 2000 polychromatic
erythrocytes (PCE) per anima were scored for
micronuclel and the frequency of micronucleated
cdls (MN-PCE) determined. Asa control against
incluson of artifacts, or action of amutagen on the
G, and/or mitotic phase of the cell cycle, the
numbers of micronucleated normochromatic
erythrocytes (MN-NCE) in mature red blood
corpuscles were aso recorded. The PCE/NCE
ratio, ameasure of any induced systemic toxicity,
was determined by counting a minimum tota of
1000 erythrocytes (PCE+NCE) per marrow

preparation.

The numbers of micronucleated bone marrow
polychromatic erythrocytes (MN-PCE) in mice
dosed with the vehicle averaged 0.04 %. This MN-
PCE frequency conformed to the established in-
house control range. Exposure of mice to the
positive control agent induced large increasesin
bone marrow micronuclel. The mean MN-PCE
frequency for this group was 1.32 %. The highest
MN-PCE frequency recorded for the test article was
0.05%. Therewas no indication of bone marrow
toxicity dueto the test article based on a PCE/NCE
ratio smilar to the vehicle control (0.84 + 0.09 —
test article; 0.83 £ 0.17 — contral).

HQEE does not induce micronucle in bone marrow
cdls. Thus, according to the results of this assay,
HQEE does not induce chromosome aberrations

1A
Rdiable without regtriction; OECD guiddine study
(TG-474)
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Reference

Other

Innes, D. C. 2004. Hydroquinone bis (2-
hydroxyethyl) Ether: Micronucleus Test in bone
marrow of CD-1 Mice 0 h and 24 h Oral Dosing
and 48 h Sampling. Inveresk Research, Tranent,
Scotland. Report Number 24050.
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C. Repeated Dose Toxicity

Test Substance

| dentity:
Purity:

Remarks:

Method

Method/guideline
followed:

Test type:

GLP:

Species:.

Strain:

Number and sex:

Route of
adminidtration:
Duration of tedt:

Concentration levd:

Exposure period:
Frequency of
treatment:

Control group
and treatment:

Post-exposure

observation period:

Methods:

Hydroquinone bis (2- hydroxyethyl) ether (CAS RN
104-38-1)

97.2% -- determined by gas chromatography with
flame ionization detector

Stability of the test article in the dietswas
determined by repeated andlysison 0, 4, and 8 days
and 2, 3, 4, and 5 weeks after diet preparation.
Concentrations of the test article were (mean + SD)
0.1+ 0.02 % and 0.96 + 0.03 % after 36 days of
dorage indicating the materid was stable for the
duration of the study. Target concentrations were
0.1 % and 1.0 %. Mean (+ SD) concentrations of
the diets used during the study were 0.099 £+ 0.0008,
0.32 £ 0.02, and 0.98 + 0.03 %.

OECD TG-407

Ord

Yes

Rat

CD(SD)BR

5 maes and 5 femdes/group. Weight (mean + SD)
at the gart of the study for males and femaes was
162 £ 6 g and 146 + 6 g, repectively.

Ord (incorporation into the diet)

28 days

0.1, 0.3 or 1.0% (rounded) inthefeed. The
concentrations correspond to dose levels of 85, 249
or 848 mg/kg/day in the males and 81, 262 or 851
mg/kg/day in the females, respectively.

28 days

Test article was continuoudy available throughout
the 28 day exposure period.

Y es, concurrent using diets containing 1% corn ail.
None
Body weights were collected on days 0, 3, 7, 14, 21

and 28. Feed consumption was determined on days
3,7,10,14, 17,21, 24 and 28. Clinica
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Remarks;

Results

NOAEL (NOEL):

LOAEL (LOEL):

Remarks:

observations were performed daily and included,
but were not limited to, examination of fur, skin,
eyes, motor activity, feces and urine. Blood was
collected at necropsy for hematology (hemoglobin
concentration, hematocrit, red and white blood cell
count, differentid white blood cdll count, platelet
count, red blood cdll indices(MCV, MCH, and
MCHC) and examination of blood smearsfor
cdlular morphology and dinical chemistry
(aspartate aminotransferase, danine
aminotransferase, sorbitol dehydrogenase, akdine
phosphatase, crestining, urea nitrogen (BUN), and
glucose) tests. Organ weights were taken for liver,
kidneys, adrend glands, testes, spleen, and thymus.
The following tissues from the control and high
dose groups were fixed in formdin and examined
histopathologicaly: traches, lungs, heart,
esophagus, ssomach, duodenum, jejunum, ileum,
cecum, colon, pancress, liver, sdivary glands,
kidneys, urinary bladder, pituitary gland, adrend
glands, thyroid gland, parathyroid glands, thymus,
gpleen, mesenteric lymph nodes, bone marrow
(femor), brain, testes, epididymides, male accessory
sex glands, ovaries, vaging, uterus, falopian tubes,
and grosslesons. Mean values were caculated for
body weight, feed consumption, organ weights,
hematology and clinical chemidtry. All mean data,
except feed consumption, were eva uated using the
following computer-generated Satistical tests:
Bartlett' stest (p £ 0.01), one-way andyss of
variance (p £ 0.05) and Duncan's multiple range
test (p £ 0.05) to indicate statistical significance.
Feed consumption was not anayzed gatigticaly
because the animal's were group housed.

Protocol written and followed as per stated
guiddine with no deviations.

Malerats— 0.3 % in the diet (249 mg/kg)
Femderats— 1.0 % in the diet (851 mg/kg)
Maerats— 1.0 % in the diet (848 mg/kg)

Femae rats— Could not be determined asthe
NOAEL was the highest dose tested.

No mortdity occurred during the study. There were
no treatment-related clinica signs of toxicity
observed during the study. There were no statistica
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Conclusions
Remarks:

Data Quality
Rdiahility

(Klimisch):

Remarks:

body weight differences between any of the trested
animals and control animals. Feed consumption
was comparable for dl animasin the trested groups
and control group. In the mid-dose males
hemoglobin concentration was dightly higher
compared to the control males (P=0.05), but there
was no dose response relationship asthe
hemoglobin concentration in the low- and high-dose
males was not datisticaly sgnificantly different
from controls. The mean blood platelet count for
the high-dose males was dightly less (p=0.02) than
for the control group. Platelet counts were not
datidicdly sgnificantly different from controlsin
themid- and low-dose males.  No other
abnormadlities in hematology were noted in the
maes. No hematologica abnormdities were
observed in any of thefemde animads. Thedinica
chemigry findingsin dl treated animads were
comparable to controls. Relative kidney weightsin
low- and mid-dose females were lower (p=0.02),
but not different from controls in the high-dose
femdes. Absolute kidney weightsfor dl trested
femae animas were smilar to controls. No other
organ weight differences were seen in any dose
group for either sex. No compound-related lesons
were seen during gross or histopathological
examinations.

The test article appears to reduce the platelet count
in males a the top dose (848 mg/kg). 249 mgkgis
the NOEL for this effect. The decreasein relaive
kidney weightsin the low- and mid-dose femdesis
judged to be of no toxicologica significance for 3
reasons. Absolute kidney weights were not affected
in any of treated female animals, relative kidney
weights were not different from controlsin the
high-dose females, and no gross or
histopathological change was noted in this organ
from any trestment group.

1A
Rdidble with restrictions. Guiddine study (OECD
TG-407)
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Other

Hosefeld, R. S. and G. J. Hankinson. 1988. Four
Week Ord Toxicity Study of Hydroquinone Bis (2-
Hydroxyethyl) Ether in the Rat. Report number 87-
0068. Toxicologica Sciences Laboratory, Eastman
Kodak Company, Rochester, NY 14650.



Test Substance

| dentity:

Purity:

Method

Method/guideline
followed:

Test type:

GLP:

Species.

Strain:

Number and sex:

Route of
adminigration:
Duration of test:
Doselevd:

Exposure period:

Frequency of
treatment:
Control group
and treatment:
Post-exposure

observation period:

Methods:;

D. Reproductive/Developmental Toxicity

Hydroquinone bis (2- hydroxyethyl) ether (CAS RN
104-38-1)
99.7 %

OECD TG-421

Ord

Yes

Rat

Sprague-Dawley (Crl: CD(SD) IGS BR)

10 males and 10 females/group. Weight (mean +
SD) a the start of the study for males and femaes
was 304 + 6 gand 195 £ 2 g, respectively.

Ord (gavage). Vehicle— carboxymethylcelulose,
53 days

100, 300, or 1000 mg/kg &t a constant dose volume
of 10 mi/kg/day.

53 days. The maesweretreated for at least 4
weeks, starting 2 weeks prior to mating; trestment
of females commenced 2 weeks prior to mating and
continued through day 4 of lactation.

Once daily7 days per week.
Y es. Control group dosed with vehicle only.

None

Body weights of males were recorded once during
the week prior to dosing and once daily from
commencement of trestment until termination.
Female weights were recorded once during the
week prior to dosing and daily form commencement
of dosing throughout gestation and lactation until
termination. Litter and pup weight were measured.
Food consumption was measured weekly. Clinica
observations were conducted daily. Organ weights
were measured for the testes, epididymides and
liver. Organs examined histologicdly were the
ovary, testis and epididymis. Mating performance,
fertility indices, length of gestation, implantation
gtes, litter performance and pup surviva indices
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Maternal NOEL :
Reproduction/
Deveopmenta
Toxicity NOEL for
males and femaes.
Remarks:

Conclusions
Remarks:

Data Quality
Reliability
(Klimisch):
Remarks:

were measured. Pups were examined for externaly
vigble abnormdities. Body weight and food
consumption data were subjected to analysis of
variance or the Kruska-Wallis non-parametric
andyds. Organ weight datawere andyzed by
andysis of variance and analysis of covariance
using the termina bodyweight asthe single
covariate. Higtologica data were analyzed by
Fisher’s Exact Probability test.

1000 mg/kg

1000 mg/kg

No mortdity occurred during the study. There were
no clinical observations observed that indicated a
treatment-related effect from the test article. Body
weight gain and food consumption in both sexes
were essantidly smilar in dl groups. There were
no findings to demongtrate any effect of treatment
on reproductive performance or to feta or pup
development. There were no abnormalities noted
among the pups between control and any dose
group. There was no effect of treatment on
epididymis or testes weights between control and
any dose group. There were no gross or
histopathologica changes noted between the control
and any dose group.

Fertility, fetd development and pup surviva were
not affected by trestment with hydroquinone bis (2-
hydroxyethyl) ether at dose levels up to and
including 1000 mg/kg. Also, there were no
systemic effects or gross or histopathologica tissue
changes observed to either maes or femaes from
exposure to this materid.

1A
Rdiable without regtrictions. Guiddine study
(OECD TG-421).
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Reference: Clubb, S. K. and L Jardine. 2004. Hydroquinone bis
(2-hydroxyethyl) Ether —
Reproduction/Developmental Toxicity Screening
Test. Inveresk Research, Tranent, Scotland. Report
Number 24420.
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